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Abstract 



PROBLEM TO BE SOLVED: To provide a novel org. electroluminescent element material which causes 
electrons to be injected from a cathode ray tube efficiently and is excellent in luminescent 
characteristics and to obtain an org. electroluminescent element which exhibits high luminance and 
luminous efficiency and hardly undergoes degradation by using the same. 
SOLUTION: This material is represented by formula I [wherein R<1> to R<6> are each a group 
represented by formula II (wherein X<1> is H, cyano, alyl, etc.; and X<2> and X<3> are each alkyl or 
aryl provided they may combine with each other to form a hetrocycic group contg. O, S, or N) f H, 
halogen, cyano, alkyl, etc., provided that at least one of them is a group represented by formula II and 
that they may combine with each other to form a ring; M is a di- to tetravalent metal atom; and n is 2-4] 
and is used for providing an org. electroluminescent element of which the luminous layer comprising a 
plurality of thin org. compd. layers and sandwiched between a pair of electrodes has at least one layer 
contg. the material. 
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U &7feJf T-£/£ bfcSbjg?©IE?l&A/I $ fc ttlEJUfi 



tie>0t?axttftii, -»a [i] *>u<(*— «sc 

[3] ©fb^fcH-*£ttfl|-r*c:i:t>-e**:&«H - 
«SC [1] t»U<tt-«tSC [3] ®{b^1»tJ:0JBia* 

[0 0 4 7] *%BJ©-|5iC [ l 3 $ b < tt-ISS 
[3] ©<b^«Dfc*3t»»kLT«fflUfc#*iEL*^ 

^«*k «?aA*mtt±Effl#fb£*Jfcffiffl"r*c:fc 
£tz, *©li» -fi£5£ [1] b < fct-/J&5S 
[3] ©fb-e»©**6«Wfcfb£4fcS»S*LTx 

[0 0 4 8] #»!l£J:i>f»&ftfc*«ELJ|i?© % ?S 
j£s #H^fc»TSfisa£©|qI±©fc«>K^ IS 

?©*Bfc«MiftKM7fc •>'Jn>^-^;u^*^A 

[0 0 4 9] ira£^<*n3**{£tt*4£ Itlt 4 

u, Pt, Ag, Cvu Al^?©£Jg> IT 

0, NESA*»L<tt#'J^-*7 3:>^iJKD-;i4|E 

[0 0 5 0] ttSCffiffl£n£*«&tttt2: bTti, 4 
e V J: D/J\£&tt*HRSJ*-3£H*> b < (i^B^* s 
jSl/tt^So fO^tLTIi, Al, In, Mg> L 

1, Ca«Oft| t t»b<tt» Mg/Ag, Li/A 
1, Mg/In<f©^A»ajs(7'6»nft. HMi;l3£Vttffi. 

r^x^i!f>«©fi«©jaRatK:j:D^«s 

tl2>o 

[0 0 5 1] *«|E LSR^Ttt, 

©OTfcaftiiwat^^T^daiflc-r^^i:^* b 

^. S«*)^T-feSCii:* s aSbv^ 8 jgBjiSfii 

tt, ±IB©ag«£#*4£ ffiffl bT, £8, 

*\ -r^^^^^-^-f >^&«©73&T^©S7t14* s 

flWRTsi^icBte-r*. »3fcififl!i©«ffi©3taa*tt 
i o%ei±#a* bV^. 

[0 0 5 2] IlliWat]. Mat)S»S««LSBJi«4>© 

fi&fttf&i^ w^-rafc, ^'jxfv 

^ K^©ffittt)b<li7^;i'Att©fe©A s fe(7'e>ni)o 

[0053] *^©^e Lm^o&mvBimz, M 
yK>y<f©siwuitife©v^rn©*iSfeaffl'r*ck 
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<^§S¥10-053759 



tj.$tytmg.timbtite^c a*«ojBWtt5 nm*>e> 1 o 

^m©$5HA J jaLT^5T-$)5^ 10nm*>e>0. 2 

[00543 wajm&<Dm&. &M*mi&irztm 
tfu^^x sxyt:D-;wffo 

[00 5 5] tl.±©<fc a *«IU3©*«E LjR^t- 
flS5£ [1] &b<fc£— fl£5£ [3] ©fb-^^ffl^Ts S 

B«H;fre>©*?©aA»*fcGLt£-e\ *3fe*tt*fcb 
T{£fflbfet§£r> »y6Sb*t«y6»K*flS<T?*fc. * 

S?i:LtMi:$^fcD, *©tfi«ffl;^K 
[0 0 5 6] *ftl]l§0«ttE LUt^fct, ggHtir U 

[0 0 5 7] 

Jh^an fa) (F>&i#.*& 

^iVI'JVih'Jx^H 6. 6 gSrJD^T 1 5 0°C 
T'3B#P^ii^-rSo ^©fiJfcttfcWEE+tfiWBU n- 

^*y>4 o o g^ibDxfe^> 5 lt*s 

IBfb^fllJtTfwSnSlbTCD'J >tti^^;U2 2 . 7 g 
*©&, 7 7^3fc ft7©U ^Ri^f 1 ;!/ 
16. 3g, 8-kHD^>-2-^U>7;i/fth- 
33. Og, ^-h'J^A^^-hS. 5g> i^y- 

;H 5 0g^Ant« JD^jiifKTT-3 O^A^-Td. 

x*>— ;k IMS*©*?*}*, ^ai/fcfttfll 1 
ttx.f-;i/T?waauT 26.7 g©sas&*&*«:f#fc<. 



<b-&^T-fc5Cli:$:6l5?.Ufc. 7773*^ 
ft 8 ©{b£-$J 16. 2 g, Tkfttt 11.0 

g, i*y/-;H 5 Og^XtlXb 0'CT'2B§P^Jg«if 
■5c tfiiP&> JtSSbJ<©JlIT-&*fN 5jHLfc 

«CBB?3i^-;i//7 , -b b - h U ;i/T?B ttB bT g©S»H 
fe*&*£f#fco 3©»*©**WIIIRJK*'** NM 

fcSJitfcfitBSbfco 
[0 0 5 8] 
[ft 5] 



Q 



CHP(OC 2 H s ) 2 




[0 0 5 9] 
[ft 6] 




//A 




N 



;h=c 



OH 




#«EL*?©«*i^*j:tf»3te»tt (*5«ia» ft 

its muELm^mm.bLo.t&mmE. 

li> 5>;^*^7ttlJ©LS- 1 0 0£<fc t)«j£U 
E L*^HWS«*j 2 0 7S^x>77*-7Alt) 

jcfB«*n3t^racT?iWii/fc. aaffiUifai 

0 (Q/D) OITOi®ftl^7^Sffiffllfe. 
©SQfiOT&JaiTt^-ro 

[0060] mmm 1 

J5E»bfcITO«ffiftf*3tf7^tR±C, N, N* - (4 

-^;i/7xr;i/) -N, N' - (4-n-^;i/7i 
=^)-7it>H/>-9, 10-y75>trf«7 
kFD77>i;M^> ^tf>n— ^--f >^K«t»)JK 
jp4 0nm©jI?L?£AllS:?#feo ^J:v^■r^ fb-6* (3) 
Itif 4 0 nm©M15«L< ^y* 
5">Ai:«* 1 0 : lT-ftj&»LTT-J8U*l 0 0 nm© 

1 0"6t o r r©S^^T\ Sf£iagfctSi&T-3!i» b 
fee d©^tt, BSiiffiE5VT-^7 l fi«iJ^5 5 (cd/ 
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m2) , e*#gmK18, 0 0 0 (cd/m2 ) , 5 
V 'mmx OfttHMQ 2 . 3 (lm/W) ©&##*#?> 
tltzo 3 (mA/cm2 ) ©*^JgT\ CO^ 

^ftatoLT*3te*tffcjWM«B©IS** «J»MMt©l 
/ 2 fcl±©«#l» 1 0, 0 0 0 RfHtt±fi*f *n 

fco 

[0061] mmm2~i i 

xzi;U-N, N' -S^?^- 1, 1* -K7i=^ 
-4, 4' -y75>*Hffi«»bTBW4 OnmOiE 
?L?±ASS:^feo #^T% a2T?wbfcfl;-&*9*H2BK 
*UTfflM4Onm0$53teJIfcf&*U v^->iJAi: 



10:1 T-ttsS*b-CMJP 1 0 0 nm©Ptfii£i^ 
bT*«E LJlS^fcf&fc. «3tJB*J:Wtt 
fftt« 1 0" 6 T o r r©Kffi*-e % »£i&K<igig-?j8i 

C, 3mA/cm2©IJW«tf, Cl©i?l?£aMbT 

«**-&fc»*K»©tt^ ajjtaw*© 1 / 2 jsut©« 

*W*4T- -5 d i: A 5 1) ^ 5 o 
[0 0 6 2] 
[«2] 





ft Oft 






ft**** 






(cd/m") 


(c d/m*) 


( 1 m/W) 


2 


< 1 ) 


5 1 0 


3 3. 


0 0 0 


3. 


4 


3 


(3) 


480 


3 1 . 


0 0 0 


3. 


0 


4 


(5) 


5 0 0 


3 4. 


0 0 0 


2. 


9 


5 


(9) 


S 4 0 


3 0. 


0 0 0 


3. 


3 


6 


( 1 3) 


5 00 


2 9, 


0 0 0 


3. 


3 


7 


( 1 5) 


4 8 0 


3 1 . 


0 0 0 


3. 


J 


8 


( 1 6) 


4 7 0 


3 0. 


0 0 0 


2. 


7 


9 


(2 0) 


4 4 0 


3 5. 


0 0 0 


3. 


5 


1 0 


(2 6) 


4 3 0 


2 9. 


0 0 0 


3. 


3 


1 1 


(3 0) 


3 9 0 


2 9. 


0 0 0 


3. 


2 


1 2 


(3 2) 


4 9 0 


3 3. 


0 0 0 


2. 


2 


1 3 


(3 3) 


4 6 0 


3 1 . 


0 0 0 


2. 


1 


1 4 


(3 6) 


3 9 0 


3 5. 


0 0 0 


3. 


3 


1 5 


(3 8) 


3 3 0 


3 2. 


0 0 0 


3. 


6 


J 6 


(3 9) 


3 0 0 


3 3. 


0 0 0 


3. 


4 


1 7 


(4 1) 


3 1 0 


3 6. 


0 0 0 


3. 


0 



[0063] mum 1 8 

ITO«ffift-*3&5;*«i:N, N' -y7i^-N, 

N' -^±7^-;i/-i, 1' -K7i-;i/-4, 4' - 

i:HH«©*iSTf*DIELSR^fcff«Ufe. c©JR?tt» 

VT©aWfeHtt8 6 0 (cd/m2 ) , «* 
MtlK3 3, 0 0 0 (cd/m2) N 5 VSljjDBfT'© 
*Jtt»*3. 3 (lm/W) ©S»tt**»€>ft&. «C, 
3mA/cm2 ©flMMMTC, IClfSa^btM 
# *feJW!>KBi©lS*, «Wtlfl«© 1 / 2 &L±<D9&m 

jg#2 o, oo oi«BBJsi±fia**nfc. xmmmom? 

it, ffiafc*E5VT-©$B#)fPS* s i«<U fi*JBET?IE»T 
[0 0 64] 1 9 

iwms^fAfc'jfUAftioo : 2T-&mm-r 
ziMut* mmm 2 fcH«©#arc#*iE Lm*z<m 

bfc. £©*?«» tt*«E5V-e©*3WMt7 7 0 
(cd/m2 ) , «*«3tfME4 2, 0 0 0 (cd/m 
2 ) , 5VBl4DRf-e©«3tJft*3. 8 (lm/W) ©& 
3fc:W»e>n&. JfcCs 3mA/cm2 fflWM&flET* C 
©*?ftJfittUT«6Jt**fc»*B»©«JRx flJJWtfPS? 
©1/2 6l±ffl«JfcflttA« 2 0, 0 0 0 BtWHJUbffl** 



[0 0 6 5] J£**0i 1 

fWMtt4fcbT, HJ* (8-tKD^>*>"J» 7 

;i/ = - •> ah f -s w*t±» mmm 2 t 1§]«©^ 

fcTfartlELSfrfifEHLfc. ^©Si^fcJu fiiS«£E5 
VT©»3tt»S 1 9 0 ( c d/m2 ) x - ft^jkHK 1 

4, 0 0 0 (cd/m2 ) , 5 VEPiDB#T-©^^ 

i. 2 (lm/w) ©as3fc;fl*»e>n&. 

[0 0 6 6] &{C, *««H©*«E L*^«J|4*, *? 

sHiffi#!l 2 0 

i£r# bfcl T0»BW**5^itE±JC, N, N* -y7 
x^;u-N, N* -y^-7^;i/-i, l' -t7i^ 
-4, 4' — ;?7 5>fcllffi*»bTfllff4 Onm©IE 
?L?£AJI£f#fc. &<^T% h 'J * (8-tFD 
U» 7)\s$-<t>&mfot*i-?V K>fc*5 0 : 1© 
MJt"C*«ej(J»bTflW3 0 nm©MI«:«b 
*©±K{b-&* (3) fcJKSK»b-CBtJ*3 Onm©« 

1 TS^bfc^&TRff 1 0 0 nmClfisSMLt* 
*EL*ft»fc. IE?Li±AJl> »#Ji*iJ:lHt^&A 
JBtt 1 0"6T o r rCRffltf-Cx Slga&S&D&ftT 
T-^Sbfcc C©**tt, I«tE5Vmil?ai3 
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9 0 (cd/m2 ) , «*«3HMtl 2 8, 0 0 0 (c 
d/m2 ) , 5VB34Dl$T©*3t»*l 1. 9 (lm/ 
W) ©*3te4*»6ft.fe. &C» 3mA/cm2 ©«8ES 
£T\ £©*?&*» LT*#3*;fc^KI*©IS*, 
fflJWIWE© 1 / 2 U±©**IME4» 2 0, 0 0 0 B$M£l 

[0 0 6 7] mmm2 1 

JJfe»lyfcITO«ffif***7^«±C, N, N* 
xn;i/-N, N' 1 , 1* -t7i^ 

-4, 4' -5?7 5>ftHffi3RSILTilff4 0nin©iE 

BW4 0nm©$e#JIfefft«U ■*©±KH&&* (1 
7) £H£sK»LTfiU?3 0 nm©f?aAI^M 
U TVl/S^SAi: 1 0 0 : lT-m^bfe^ 

^T-JUS1 0 0nm©««ftJBJ«LT**IELJ*?S» 

tzo IE?Li±A)Sx &7feJ§*5«tU c «?i±AJl{il 0"6To 

©*?«, K8K«E5VC*3fcfME6 6 0 (cd/ 
m2 ) „ **flMt«K3 7,0 0 0 (c d/m2 ) , 5 
VSJiD«#-C©f»te»sM . 7 (lm/W) ©«***»?> 
nfco 3mA/cm2 ©mJfc^KTN C©J!I?£ 

*M fc^KK©«*» ttWHHBE© 1 / 2 

w±©$&tM?<k* s io.oo o«finiw±fia**nfc. 

[0 0 6 8] HSS0H2 2 
#»J (2, 5-y^>W-p-7x-l/>t-V» 

C <fc 5 flgff 4 0 n m(D%%m £f# 5 W*MiftSE#!l 2 ii|BJ 
*©3friSt!#**ELJ*?*f1MHLfc. ^©JfrFfck S«£ 
ttE 5 VT-^TttfJK 3 0 0 ( c d/m2 ) N **ftftjf 
0 0 0 (cd/m2) > 5VM^t©*^ 
J£2. 9 (lm/W) ©«3tt4«»€>nfc. JfcCs 3mA 
/cm2©*aH!MrCs C©*?t»ttUTJfiJt*-&fc 
#ftKR©&jk *U8Bffig© 1 / 2 W±©«3feff 1 
0, 0 0 0ISH«±««r2rftfc. 
[0 0 6 9] 2 3 

ITO«a«-Sif5^4EC«;iLTx Lfc*®ffiinffi 

10 (Q/D) ©ITO«ffift*PES7-f;UA»«S 
{£fflf3W*Mi. 2asmfcHtt©#i*T#«ELJ*? 
SffSIUfc. £©J*Ptt, ifi»«E5V-??«#«*l 2 
0 0 (cd/m2 ) % «*«3fcfMt4 3, 00 0 (cd 



/m2 ) % 5V9HD^t©^»4. 8 (lm/W) 
©«##» 6>ftfco JKC, 3mA/cm2 ©«M2Bjg 

i©*?ft»RLTfBtt*-&fcJWIHaR©IS*» ti) 
88*1 £© 1 / 2 tt±©#S*HfiE* s 1 0, 0 0 0 B#IHUa± 

[0 0 7 0] Jt««| 2 
<b-^3 (1 7) tMT, 2- (4* -tert-^f 
;i/7i-^) -5- (4" - MVx.=-)V) -1, 3, 4 

«®5iT-fi(iEL^sffiut. d©*?tt, mm 

«E5V7?«J««S1 5 0 (cd/m2 ) , ft*#g#jl¥ 
Kl 1, 0 0 0 (cd/m2 ) , 5 VEPiDB#T'©^» 
J*si. 3 (lm/W) <Dft?t1fim*>tltzc mz. 3mA 
/cm2©*»S5gST-, CCjR^fcjftRL-rayfeS-frfc 
JMHSftOlSik 8 5 0 ttfI97«!JNJIIK© 1 / 2 UTffl 

[0 0 7 1] ttXM 3 
<&&4fc(17) CftiT, H;* 

»SattHEL|f^ftSlfe 0 ^©m?tt> flfi 
8S«E5VT»*««E3 0 0 (cd/m2 ) x 
ABE 1 5, 0 0 0 (cd/m2) s 5 VSIJ0B5T?©** 
7 (lm/W) (DftftM^ZtLtzo mz. 3m 
A/cm2 ©«aHfiact, C©3R?*a«EUtf53fc*"& 
fc#tfrKK©*§*. 3WMWE© 1 / 2 «T©$fi#IMEfc 
2, 2 0 OBSMT-fETbfec 
[0 0 7 2] *$£BJ§©:&g£E Lf&^tt, 
fWe©fa±kft3^bfe«fifc*-St»©T?fciK #H*Tffi 

[0 0 7 3] 

ffi*>6>©aA»*i s A»*<b'e«jft* ; faAJitffiffl-r 

t). *W*©*«EL3H?*»4ClfcA«-e*fc. 



(72)#SBJ§# R 



